Investors diversify their portfolios to boost returns and manage risk. However, the benefits of diversifying across geographic regions are reduced if markets are highly correlated. This paper examines trends over the past two decades and finds, as expected from global market integration, that regional indices have become increasingly correlated with the S&P 500 index. Sub-Saharan Africa is also part of this trend, but is a notable laggard. For instance, in 2010 the correlation with the S&P500 was 0.86 for markets in Latin America, 0.79 for Asia, and just 0.31 for sub-Saharan markets (excluding South Africa). Additionally, correlations among African markets are generally very low. While there remain barriers to exploiting this trend, Africa's integration lag may present opportunities for investors seeking regional diversification-and policymakers seeking to attract greater portfolio investment to the continent.
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Introduction: The Perpetual Frontier
Some 120 countries now have stock markets, up from just 49 in 1950. The rationale for doing so is multifaceted: an exchange is a tool for privatization, a mechanism for encouraging broad-based shareholding, a high-profile symbol of a country's economy, and a potential inducement to both domestic and foreign investment.
For asset managers, the proliferation of stock markets enables international diversification as one strategy to seek both higher returns and reduced overall portfolio risk. Historically, most investors have attempted to achieve international diversification by first deploying capital into other developed markets. For instance in 1980, just two percent of global inward portfolio flows went to non-OECD countries. Starting in the 1980s, investors began to expand exposure into the larger emerging market economies of Asia and Latin America. The global share of portfolio flows going to Latin America rose from less than 1% in the 1980s to 5% in recent years. The comparable figures for Asia are 3% and 10%, respectively. Frontier market -stock exchanges in the smaller and poorer regions of the world, including nearly all of sub-Saharan Africa-have received relatively less attention and less investment. Africa received only about 1% of total global portfolio flows in 2010.
At one level, this makes eminent sense. Investors might naturally look to markets that resemble their own or with which they have familiarity. However, asset allocation theory suggests the opposite: that the advantages of diversification depend on adding exposure to markets with low correlations with their home market. 1 For US investors, this means expanding into the emerging and frontier markets as a way to capture the growth and diversification benefits.
Ironically, as capital flows across borders accelerate and financial markets become more integrated-a trend partly driven precisely by investors seeking international diversification-market correlations should be expected to increase, thus undermining the benefit of diversification. This suggests that the frontier for investors should continue to migrate toward new markets. As correlations, for instance, between the US and Brazilian markets rise-and perceptions among investors of Brazil shift from exotic to mundanenew opportunities arise in other less-familiar and less-correlated markets, such as Peru or Vietnam.
This potential trend is arguably even more on the minds on international investors because of the unusual characteristics of the 2008-09 financial crisis. The reaction by investors was to withdraw from emerging markets and seek safer assets in the US and other developed markets. But as the source of the crisis in the first place and the regions that are proving the 2 slowest to recover, the normal "flight to quality" reaction may be turning on its head: it is the emerging and frontier markets that appear not only to be growing faster, but also potentially safer investments. This effect should not be overstated, but seems likely to cause an acceleration of investor interest in new targets seeking to capture the benefits of greater international diversification. In theory, this should create an enormous new opportunity for regions such as Sub-Saharan Africa to attract a new class of investors.
But what do the data suggest? This paper examines the market performance of national stock indices against international benchmarks to determine the relative potential of subSaharan African exchanges as a vehicle for enhancing international diversification. The key findings of the paper are: 
Background -International Diversification & African Markets
Investors are well-aware of the benefits of multinational diversification. Diversifying across borders can increase the number of investment choices while simultaneously reducing the variance in returns to those investments. 6 For instance, as the number of equity markets in a portfolio increases, return variance of the entire portfolio (regardless of the variance of individual stocks) should decrease so long as markets exhibit low-positive or negative correlations with each other. One study predicts that an internationally diversified portfolio has only half the risk of a diversified portfolio of US stocks. 7 However the benefits to international diversification decrease significantly when international markets move in lockstep.
Despite international diversification theory, portfolios are less geographically diversified than asset allocation models would predict. 8 This might be because international portfolio diversification does not necessarily reduce risk in the short run (due to contagion and exposure to global crises), but rather only in the medium and long term. 9 Currency risk, insufficient market knowledge, and liquidity concerns in smaller markets, could also help explain the trend.
While a significant body of literature illustrates the benefits to international diversification, most studies focus on Asia, Latin America, and Eastern Europe. 10 The few studies focusing on sub-Saharan African markets deal with 1) market co-integration with global benchmarks, 2) volatility of returns, and 3) the applicability of the traditional random walk hypothesis. Nevertheless, no one has yet undertaken a detailed correlation analysis of African markets in relation to other emerging markets. This paper seeks to fill that gap. Based on our analysis, we argue that investments in sub-Saharan Africa equity markets provide a compelling alternative for investors looking to reduce systemic risk exposure and minimize the impact of market contagion.
Trends in Market Correlations
A. Data and Methodology
The quantitative findings of this paper are derived from the analysis of simple and rolling correlations between index percentage returns in African and non-African markets. In most cases, we have chosen the S&P 500 index as our principal benchmark in determining global correlation trends. In some analyses we used the FTSE-100 (UK) and the Nikkei (Japan) as a robustness check, but due to the high correlation of developed country markets, the choice of benchmark does not significantly alter the results. The data used in this analysis is sourced directly from Bloomberg LLP and includes both daily and monthly data for January 1990 to September 2012. Pre-1990 data is unavailable for most African and emerging market indices. We have included data from all major global indices in every region. 11 All monthly returns are calculated using US dollars, which eliminates local currency inflation and makes results more comparable. In sub-Saharan Africa, we have included data from 17 different markets, when available. Correlations based on this data are weighted by market capitalization and are presented on an annual basis. To reduce any distortionary effects of non-synchronous trading (e.g. different African markets are open for trading on different days of the week), we have based our findings on monthly correlations. 12 However, we find that analysis completed using the daily data supports the monthly findings.
B. Historical Trends
Since 1990 markets have generally moved toward the direction of higher correlations, which suggests in theory that benefits to global diversification have been declining. 13 This finding is supported by several other studies that argue that stock market integration and the 10 Campbell R. Harvey, "Predictable Risk and Returns in Emerging Markets," The Review of Financial Studies 8, no. 3 (1995) .
11 Error! Reference source not found. contains a complete list of all indices used in the analysis and includes the regions into which we have classified them.
12 Monthly data is also used in: Paul Alagidede, "Are African Stock Markets Integrated with the Rest of the World?," The African Finance Journal 11, no. 1 (2009). 13 Goetzmann, Li, and Rouwenhorts, "Long-Term Global Market Correlations," 2.
5 subsequent correlation among markets are not constant over time. 14 While the increasing trend is generally uniform across all regions, some, such as Latin American and Asia, are already much more positively correlated with US and European benchmarks than others. The results of the historical correlation analysis demonstrate a number of important characteristics of market correlation:
1) Correlation convergence: all markets move more in-sync over time (higher positive correlations). Table 2 shows the general trend toward increased correlation across all regions. 2) Conditional correlation: market correlations with developed country benchmarks tend to increase in periods of high downward volatility or crisis (2007) (2008) (2009) . Figure  1 illustrates the negatively correlated movements (-0.25 coefficient) of a) S&P 500 returns and b) the correlation between a market capitalization-weighted average of major European indices and the S&P 500 index.
14 Mohamed El Hedi Arouri and Fredj Jawadi, "Stock Market Integration in Emerging Countries: Further Evidence from the Philippines and Mexico," 2nd International Financial Research Forum (2009 15 All available data is included in this correlation analysis. However, not all African indices have pre-2000 data. Therefore, in earlier years the regional aggregate is biased toward those countries for which data is available. Correlations from the most recent years are significantly more inclusive of African markets than those from pre-2000, which only include data from several African markets. Refer to Source: World Bank Table 4 for dates of data availability. Error! Reference source not found. displays 2010-2012 correlations between all individual African markets and the S&P 500 benchmark. 16 Middle East and North Africa (MENA) markets also exhibit very low correlations with global markets. In general, these markets respond less to those in Europe and the US, and vice versa, as illustrated by the market turmoil caused by the Arab Spring uprisings. The literature supports the view that Egyptian markets in particular exhibit low correlations to global benchmarks. 
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C. Regional vs. Global Market Correlations
Correlation within regional indices is also an area of interest to investors. In several regions (namely Asia), country stock markets demonstrate higher levels of correlation among each other than they do with traditional developed country benchmarks. 17 The Asian crisis in the late-1990s illustrates the potentially dangerous nature of a highly correlated region. In a relatively short span of time, crises in individual Asian economies spilled over into equity markets across the region.
African markets on the other hand do not generally follow this trend, even in periods of global downward volatility. Table 2 illustrates the low correlation among African equity markets during the most recent financial crisis; a characteristic that had been observed in other crises, such as the East Asian crisis in the late 1990s. African markets exhibit even lower correlations with each other in non-crisis periods (See Table 3 ). Even regional benchmarks such as the Johannesburg Stock Exchange (JSE) have a relatively small impact on the movement of other sub-Saharan African markets. Kenya and Uganda are the exception with a correlation of almost 0.9, but this is most likely a reflection of the high number of (large) cross-listed companies on both exchanges. 
Exchange 
Constraints to Exploiting Low-Correlation Markets
Several features unique to African equity markets 19 can act as constraints for investors seeking to take advantage of any potential benefits derived from low market correlation. 20
A. Scale
First, African markets are small. As of August 2011, the entire market capitalization of subSaharan African markets was $573 billion, of which $478 billion was accounted for by South African companies. 21 By comparison, the average US publicly listed company is worth $4 billion -roughly the size of an entire typical sub-Saharan African market such as Zimbabwe, Tanzania, or Ghana. In this respect, Nigeria is an outlier with a market capitalization of roughly $40 billion. In addition, the total number of companies listed on African exchanges is small and ranges from 8 (Malawi) to 215 (Nigeria), with the median of 38 (Ghana). 22 African markets are also small in relation to country GDP. While South Africa is on par with other developing countries with market capitalization equal to 100 percent of GDP, the market capitalization of Africa's smaller markets often hovers between 10 and 20 percent of GDP. 23 21 Several large companies are cross-listed on two or more African exchanges (e.g. Ecobank Transnational, Kenya Airways.) Therefore, the market cap number is subject to slight overestimation, as some companies are double-counted. 2011 market capitalization data is sourced from Bloomberg and for several countries, Securities Africa, a private South Africa-based financial services company. 23 Standard and Poor's and authors' calculations. 24 Due to very limited data on float size in Sub-Saharan African markets, we have used official market capitalization figures as reported to the World Bank. 25 In both 2002 and 2006 sub-Saharan African markets had a higher market capitalization (by weighted average) than other regions. However, this is solely due to major data distortions from Zimbabwe, whose official exchange rate did not reflect the true hyperinflation occurring during these periods. Therefore, data from Zimbabwe has been omitted for these years. 
B. Liquidity
Second, African markets are illiquid relative to other global markets. As of end-2010, turnover ratios (traded value/market capitalization) in sub-Saharan markets were extremely low; just 13 percent in Nigeria, 9 percent in Kenya, and 4 percent or below in many others. 27 By comparison, other developing country markets such as India, Brazil, and Thailand had 26 Market cap data is given in USD millions. 27 Unfortunately, illiquid trading conditions effectively prevent many institutional investors from investing in SSA equity markets. Many institutional investors have minimum trade requirements of $1-5 million per block, making most African market transactions too small to consider. 28 In addition, illiquidity is risky. Large investors might not be able to locate a willing buyer when they are ready to exit an individual position. Market liquidity is also helps determine market efficiency. Thus, a lack of liquidity can decrease a market's chances of following the random walk hypothesis. 29
Despite this, overall investment in SSA equity markets has grown in recent years -both in absolute and GDP-relative terms -as evidenced by increasing market capitalization across all sub-Saharan indices (see Figure 3 ).
C. Foreign Exchange Risk
Exchange rate risk remains a formidable barrier to local currency investing in many African markets. For example, the returns to the Ghana stock exchange between 1993 and 2000 were highly unpredictable due to a volatile Ghanaian cedi (e.g., returns in cedi terms averaged 43 percent while dollar-denominated returns averaged 5 percent.) Inflation risk, unpredictable fiscal policy, bad weather consequences, global commodity prices, and many other factors can impact exchange rates and cause major problems for investors. On the other hand, the inclusion of certain Sub-Saharan African countries' local sovereign debt into global market bond indices could help stabilize local currencies while providing support to fiscal balances. 30 Further analysis should be conducted to determine the impact that exchange rate volatility has had on market return correlations in recent years.
D. Volatility
Investors' concerns about African market volatility can serve as barriers to investment. Zimbabwe. Furthermore, other studies find that investors in African markets are appropriately compensated for the amount of risk that they assume. 31 Other investors may be concerned that many of Africa's markets are not efficient, and may thus not follow the random walk model. 32 However, the ongoing debate on this topic is inconclusive. One study found that markets in Kenya and Zimbabwe were weak-form efficient while those in Nigeria and South Africa were not. 33 Another study found that Ghana and Mauritius tend to deviate from the random walk. 34 While the results are mixed, most studies find that African markets are generally not weak-form efficient -often due to the issues of size, liquidity, and lack of information. 35 Ultimately, African markets exhibit volatility just as many other emerging markets do, and may in fact be less vulnerable to crisis. One study even suggests that African stock markets might provide a hedge against inflation -another potential upside for investing in African markets. 36 While liquidity and scale remain major barriers to new investment, the volatility issue seems more of a problematic perception than a real constraint. 37
Conclusions
The above findings illustrate the decreasing regional diversification benefits to investment in all emerging markets over time as market performances converge globally. At the same time, our findings show that investors seeking international diversification via uncorrelated markets should consider sub-Saharan Africa as a destination. Low correlations among African markets also show that much of the currency and political risk found in certain environments might be partly mitigated by diversification to a wider subset of African markets.
From this note, there are several suggestions for further research, including 1) individual and regional market analyses to provide a more comprehensive assessment of equity market correlations, 2) further analysis to determine any patterns in lag time between African and global markets, and 3) analysis of monthly and daily index volumes to determine how market size affects global market correlation.
For policymakers seeking to boost portfolio investment to the continent, these findings also provide additional quantitative evidence that can be used to promote Africa as a destination for certain types of international capital.
